Rails, guard, 220 Railways, industrial, 379
street, location records, 3 Rainfall, effect on trenches, 270
records needed, 18
Rammers for tumping backfilling, 309 Rangers, 214
bracing, 216
difficult   to   hold   against   steel   sheet piles, 240
length, 216
placing, 215, 228, 205
quantity required, 222, 225
size, 219, 222, 281, 2S6
times used, 224 Rankine, W. J. M.; earth pressures, 280
formula for earth pressures, 271 Rate of progress on construction, 105
brick sewer masonry, 300
contract requirements, 457
effect on costs, 54
keeping records, 51
length of centers affects rate of progress, 409
pipe-laying, 313
placing concrete, 393, 390, 401, 400, 410
rates attained in building sewers, 105 Reaming edge of drill bit, 110 Reciprocating drills, 105
pumps, 09 Records, borings, 17
branches, 305
drawings, 41
manholes, 305
preliminary survey, 3
sewerage system, Boston Society, 517
taken during sower construction, 40
vitrified pipo receipts, 295 Reference marks, for trenches, 25 Refilling trench below pipe, 407, 408 Regulations against discharge of inflammable liquids into scwerw, 538 Regulators, inspection, 491, 517 Reinforcement, placing, 384, 400
specifications, billet-steel, 475 rail steel, 477 placing, 482 Rendrock, 132 Repose, angle of, 208 Repairs, by maintenance force, 510
contractor's responsibility, 4(iO Richards, E. P.; disintegration of concrete
sewers, 370 Rivera, data furnished by preliminary inves-
Roek, from trench used in concrete, 37]
handling in trenches, 127
in backfilling, 128, 310, 471
lines of excavation, 152
measurement, 158
steps, cost, 161, 79, 268
stripping, 408
Rods,   copper  spoon,   for  unloading blast holes, 144
for determining grades of sewers, 4
leveling, 3
sewer cleaning, 507
sounding, for ascertaining soil characteristics, 0
transferring grades in trenches, 28 Rolling backfilling, 310 Hoots, in sewers, 332, 495, 499
in unclerdrains, 75, 495
removing, 499, 501 Rope, hook, 300, 353 Rosette bit, 119 Ross, C. W.; root cutter, 499 Rotary drills, 15, 105 Round edge bit, 118 Rubble concrete, 481
masonry, 480 Run-off, records desired, 5 Rupture, modulus of pipe, 298
Salem, Mass.; subaqueous outfall, 324 Salt in water for concrete, 393 San Francisco, Cal.; classification of excavation, 56 Sand, angle of repose, 209
deposits in sewers, 495
determination of organic matter, 33
fine, for waterproofing concrete, 386
inspection, 32
pump on wash-drill rod, 13
qualities desired for mortar, 32, 353
running or quicksand, 270
sharp, 353
shoring trenches in, 207
specifications, 474
sulphur   and   sand  jointing   mixtures, 336, 338
using, from trench, 371
voids, 372
washing, 371
Sanitary conveniences on work, 456 Saunders, W. L.; explosives, 130, 135 Scale, mill, removal, 34